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 Highlights 
 Significant fluidity occurs in receptive vocabulary development beyond age 5 
 Four distinct patterns of change are evident in vocabulary from 5 to 21 years 
 Parental and early childhood factors are associated with a later-onset impairment 
 
 
Abstract 
This study examined the parental and early childhood risk factors of different receptive 
vocabulary developmental profiles from childhood to adulthood. The sample (n = 1914), 
comprised of monolingual English speaking participants, from the Mater University of 
Queensland Study of Pregnancy (MUSP). Receptive vocabulary was measured using the 
Peabody Picture Vocabulary Test-Revised (PPVT-R) at the 5 and 21-year follow ups. Four 
vocabulary profiles were evident: persistently typical, persistently impaired, later onset of 
difficulties, and resolved delays. The presence of internalising behaviours at 5 years, lower 
paternal educational attainment, and maternal smoking during pregnancy were associated 
with later onset vocabulary impairment. These findings have clinical and educational 
implications for identifying children ‘at risk’ of later deterioration in language skills.  
 
 
Abbreviations: CBCL - Child Behaviour Checklist; MUSP - Mater University of 
Queensland Study of Pregnancy; PPVT-R – Peabody Picture Vocabulary Test-Revised;  
 
 
Keywords: vocabulary; language; children; longitudinal; MUSP; predictors;risk factors; 
epidemiology 
 
 
 1. Introduction 
Receptive vocabulary skills provide a foundation for the development of language, 
with vocabulary size being strongly associated with general intelligence, reading ability, 
reading comprehension, and school success (Ricketts, Nation, & Bishop, 2007). Findings 
from population based studies suggest 12-15% of 5-year old children have delays in receptive 
vocabulary skills (Harrison & McLeod, 2010; O'Callaghan, Williams, Andersen, Bor, & 
Najman, 1995). Given this high prevalence, previous work has examined the underlying 
parental, family and child factors which influence receptive vocabulary development at 4-5 
years of age. These studies have utilised data collected from the Mater University of 
Queensland Study of Pregnancy (MUSP) (Lawlor et al., 2006; O'Callaghan et al., 1995), the 
Longitudinal Study of Australian Children (LSAC) (Harrison & McLeod, 2010; Taylor, 
Christensen, Lawrence, Mitrou, & Zubrick, 2013), the Ottawa Language Study (Beitchman et 
al., 2008) and the 1970 British Cohort Study (Law, Rush, Parsons, & Schoon, 2013). The 
studies’ findings, discussed further below and summarised in Table 1, show that vocabulary 
acquisition varies widely as a result of individual differences across a range of childhood 
environmental factors.  
The influence of maternal and paternal characteristics on child language performance 
has been comprehensively explored across these cohort studies. There is consistent evidence 
that low maternal educational attainment is a risk factor for delayed receptive vocabulary 
skills at 4-5 years of age (Beitchman et al., 2008; Lawlor et al., 2006; O'Callaghan et al., 
1995; Taylor et al., 2013), whilst higher levels of maternal education is protective against 
delays (Harrison & McLeod, 2010; O'Callaghan et al., 1995). There is mixed evidence with 
respect to the role of paternal educational attainment and receptive vocabulary knowledge. 
Lawlor et al. (2006), for example, reported paternal education was an independent risk factor 
for lower vocabulary scores in the MUSP cohort whilst Harrison and McLeod (2010) found 
 the association between low paternal educational attainment and vocabulary was not 
significant in the LSAC cohort after adjusting for other factors. The findings regarding 
maternal age are also inconsistent, however this could be attributed to differences in 
categorisation across studies. Being a teenage parent was found to be a risk factor for delayed 
vocabulary skills in the MUSP cohort (O'Callaghan et al., 1995). By contrast, Taylor et al. 
(2013) found teenage parenthood was associated with lower vocabulary knowledge in the 
LSAC cohort at the bivariate level, however, this association did not remain in the 
multivariate model when adjusting for other risk factors. Harrison and McLeod (2010) also 
utilised the LSAC data but included maternal age as a continuous variable and found that 
being older at the birth of the child was a protective factor against vocabulary delays. No 
studies have explored the association between paternal age and vocabulary performance.  
Another maternal characteristic considered as a possible risk factor for early 
vocabulary delays are the languages spoken at home. Offspring of mothers from a non-
English Speaking Background have been shown to be at increased risk for vocabulary delays 
in both the LSAC and MUSP cohorts (Harrison & McLeod, 2010; O'Callaghan et al., 1995; 
Taylor et al., 2013) supporting theories of variation in language development when more than 
one language is spoken at home (e.g. Hemsley, Holm, & Dodd, 2006). In looking at the 
influence of maternal mental health in the LSAC cohort, higher levels of psychological 
wellbeing were protective against vocabulary delays in Harrison and McLeod’s (2010) study, 
with maternal mental health distress serving as a risk factor in Taylor et al. (2013). Finally, 
there have been mixed findings in relation to the impact of cigarette use in the LSAC, with 
Harrison and McLeod (2010), reporting increased risk of vocabulary delay if either parent 
reported smoking in the household, whereas Taylor et al. (2013) found children who had 
mothers that were current smokers were not at increased risk of lower vocabulary skills at 4 
years of age. Again these contrasting findings, emerging from the same dataset (LSAC), may 
 be explained by subtle differences in the categorisation of smoking in the household where 
both parents smoking in the household posed more of a risk for vocabulary delay than 
maternal smoking alone.  
In relation to the familial environment, studies have investigated the influence of 
income, family size and structure on vocabulary ability and, similar to parental 
characteristics, contrasting findings across studies are present. Most studies have shown 
consistent evidence that children from families with lower income are at increased risk of 
early vocabulary delays (Lawlor et al., 2006; O'Callaghan et al., 1995; Taylor et al., 2013). In 
support of this, Harrison and McLeod (2010) reported that higher household income was a 
protective factor in the LSAC cohort. However, in the Ottawa Language Study Beitchman et 
al. (2008) reported that the association between family income and vocabulary delays was not 
significant once other variables were accounted for. Increased family size at birth of the child 
is also a significant risk factor for early vocabulary delays (Harrison & McLeod, 2010; 
O'Callaghan et al., 1995; Taylor et al., 2013), whilst the evidence for an association between 
family structure (e.g. sole parent) and vocabulary delays is inconsistent with some 
(Beitchman et al., 2008; Law et al., 2013) but not other studies (O'Callaghan et al., 1995; 
Taylor et al., 2013) showing an association.  
Finally, child-related factors have been of particular interest for researchers in 
determining children most at risk of vocabulary delays. There is mixed evidence regarding 
the relationship between sex and receptive vocabulary knowledge. Both Harrison and 
McLeod (2010) and O'Callaghan et al. (1995) found boys were significantly more likely to 
have receptive vocabulary delays than girls in the LSAC and MUSP cohorts, respectively. 
Law et al. (2013), however, reported that girls in the 1970 British Cohort Study were at a 
higher risk of delays at 5 years compared to boys. Low birthweight appears to be the only 
significant birth-related factor associated with delayed vocabulary skills (Law et al., 2013; 
 Taylor et al., 2013). Finally, child behaviour also appears to be associated with vocabulary 
development, with studies utilising LSAC data showing children with a more reactive 
temperament were at a higher risk for vocabulary delays, whilst children with sociable and 
persistent temperaments were less likely to have vocabulary delays (Harrison & McLeod, 
2010; Taylor et al., 2013). 
< Insert Table 1 here > 
The above review highlights the range of risk and protective factors influencing the 
development of early vocabulary skills. It is important to recognise, however, that there is 
significant fluidity in language development during childhood. Early difficulties do not result 
in persistent delays for all children, with some children showing improvement in their 
language skills during the preschool and school years to later perform within the average 
range on standardised assessments (e.g. Rice, Taylor, & Zubrick, 2008; Zambrana, Pons, 
Eadie, & Ystrom, 2014). Further, for some children it is a later-onset of difficulties which is 
the cause of concern as they show typical performance early in childhood, and then perform 
below the average range on standardised assessments at a later time point (e.g. Dale, Price, 
Bishop, & Plomin, 2003; Law, Rush, Anandan, Cox, & Wood, 2012; Poll & Miller, 2010). 
Thus, one important question is what contributes to whether language difficulties are 
persistent, transient or have a later onset? 
 This question has been investigated using cohort studies to explore the natural 
development of language during early childhood and preschool years (Dale et al., 2003; Law 
et al., 2012; Ukoumunne et al., 2012; Zambrana et al., 2014). These studies have previously 
examined changes in language profiles as well as the risk factors for children showing 
persistent, later onset, and resolved language difficulties during the preschool years. 
However, direct comparison of the results across these studies is difficult due to the different 
reference groups, criteria for language delay or difficulties, and the risk factors included in 
 each analysis, which has resulted in a variety of characteristics identified to distinguish those 
showing vulnerable and resilient language profiles. Despite these differences, one striking 
similarity across the studies is the fluctuation in language status (typical vs delayed) for 
young children. For example, Dale et al. (2003) utilising data from the Twins Early 
Development Study (TEDS) found that of the children who presented with early language 
delays at 2 years, 40.2% showed persisting language delays at 4 years, which provides some 
evidence towards children showing both spontaneous improvement in language development 
during early childhood, as well as risk of persisting delays. However, studies examining 
changes based on children’s language skills at school entry, show less variability with a 
higher proportion of children showing persistent language impairment (Baker & Cantwell, 
1987; Beitchman et al., 1994). For example, Beitchman et al. (1994) found that 
approximately 72% of children who demonstrated speech or language difficulties at 5 years 
continued to show speech/language impairments at 12.5 years suggesting that fewer children 
improve if their language delays persist beyond school entry. However, previous studies that 
have categorised changes in language performance beyond 5 years of age have not 
comprehensively examined the risk factors for these changes in language skills.  
Other studies in this area have attempted to explore the predictors of growth in 
receptive vocabulary from childhood into adulthood (Beitchman et al., 2008; Rice & 
Hoffman, 2015; Taylor et al., 2013). Taylor et al. (2013) focused on vocabulary growth from 
4 to 8 years in the LSAC cohort, and included a wide range of potential factors which may 
influence growth over this 4 year period. Interestingly, socioeconomic area disadvantage was 
the only risk factor associated with a slower rate of growth. Rice and Hoffman (2015), on the 
other hand, investigated vocabulary growth from 2 to 21 years in children with and without 
Specific Language Impairment (SLI). These authors focused on the influence of fewer risk 
factors (compared to Taylor et al., 2013), however they did find that children with higher 
 non-verbal IQ and those with mothers who had higher levels of education demonstrated 
better vocabulary performance. Interestingly, gender differences were also apparent, with 
girls showing higher vocabulary scores from 3 to 4 years, but then gender having an 
advantage for boys from 10 to 21 years. This provided evidence that gender may make 
unique contributions to language across the child’s development. In another cohort study, 
Beitchman et al. (2008) also investigated vocabulary change from childhood to adulthood (5 
to 25 years), this time in children with a history of speech or language impairment compared 
with a typically developing control group. They found family income to be a significant 
predictor of vocabulary growth when considered separately, however, this association did not 
remain when other factors were added to the model. Both Rice and Hoffman (2015) and 
Beitchman et al. (2008) found that whilst vocabulary acquisition continued into the adult 
years, vocabulary growth slowed significantly around 12 years of age.   
It is clear that language development can be variable over time, particularly during the 
preschool years (e.g. Dale et al., 2003), and previous work has documented the enduring 
nature of childhood language impairment when the problem persists beyond age 5 
(Beitchman et al., 1996; Bishop & Adams, 1990). More recently, cohort studies have 
provided further evidence of potential predictors of receptive vocabulary growth into the 
adult years.  Despite the wealth of studies exploring predictors of early vocabulary delay as 
well as vocabulary growth, there is little research looking at the risk and protective factors of 
different vocabulary developmental profiles during the school years based on language 
performance at school entry. Therefore, it is not known whether early childhood factors, that 
have been shown to be risk or protective factors for early vocabulary delays, are also 
associated with the negative or positive directions of vocabulary development over the school 
years. Increasing our knowledge of these factors is important so as to learn more about the 
intrinsic mechanisms and external influences that drive longitudinal change in vocabulary 
 knowledge. This may inform effectve treatment and prevention programs in the preschool 
and school age years (Rice & Hoffman, 2015).  
Thus, the present study aimed to extend previous research and investigate the 
predictors of change in receptive vocabulary from 5 to 21 years, in a monolingual English 
speaking sample, relative to a group whose performance does not change. More specifically, 
we investigated the parental and early childhood risk factors for children who show (i) 
deterioration in their vocabulary skills compared to children with persistently typical skills, 
and (ii) persisting vocabulary difficulties over time in comparison to children whose early 
delays resolve. The current study focused on vocabulary development when English was the 
primary language spoken at home. This selection criterion was in contrast to other Australian 
studies using the same dataset, namely the MUSP cohort (O'Callaghan et al., 1995), as well 
as studies using the LSAC data (Harrison & McLeod, 2010; Taylor et al., 2013), however, it 
was in line with Beitchman et al. (2008), and Law et al. (2013) who focused solely on 
children for whom English was the primary language spoken at home. This distinction was 
made in the current study for several reasons. Firstly, language acquisition for multilingual 
children has been shown to follow a different developmental trajectory to monolingual 
children (i.e. language knowledge is distributed across at least two languages for multilingual 
children compared to only one language for monolingual children). Further, the current 
recommendation is that when determining language competence in children who are 
multilingual, child performance across both languages should be considered so that 
assumptions are not made by documenting only part of their linguistic knowledge (O’Toole 
et al., 2016).  Thus, non-monolingual children were excluded from the current study as 
assessment data was only available in English for this cohort. 
 2. Methods 
2.1. Data 
The Mater University of Queensland Study of Pregnancy (MUSP) is a prospective 
birth cohort study of mothers and their offspring who received antenatal care at the Mater 
Misericordiae Mothers’ Hospital, a major public hospital in Brisbane, Australia, between 
1981 and 1984. Baseline data were collected on 7223 mothers and their singleton live-birth 
offspring. This birth cohort was followed prospectively when the offspring were 6 months, 
and at 5, 14, and 21 years of age. Full details of the MUSP study design and attrition have 
been described previously (Najman et al., 2015). The MUSP study received ethical approval 
from the University of Queensland Ethics committee and the Mater Hospital for each phase 
of follow-up.  
2.2. Outcome 
Receptive vocabulary skills were measured in the MUSP cohort at the 5 and 21 year 
follow-ups using the Peabody Picture Vocabulary Test-Revised (PPVT-R) (Dunn & Dunn, 
1981). The PPVT-R comprises 175 stimulus words in which the respondent must identify 
which of four pictures depicts the word spoken by the examiner. It is correlated with 
measures of childhood intelligence and school achievement (Dunn & Dunn, 1981). Raw 
PPVT-R scores were converted to scores standardised for age in accordance with the test 
manual. Participants were considered to have receptive vocabulary impairments if their 
performance was one standard deviation or more below the mean (equivalent to standard 
scores less than or equal to 84). This cut-off is in line with standard clinical practice and 
previous research in the area (e.g. Harrison & McLeod, 2010; Schoon, Parsons, Rush, & 
Law, 2010).  
2.3. Participants 
 Only offspring who completed the PPVT-R at both the 5 and 21 year follow-ups were 
included in the current analysis. As described earlier, the sample was further restricted to 
monolingual English speaking children, as children with English as a second language are at 
risk, particularly in the early years, of lower language skills in English due to competing 
linguistic input, and acquiring English as a second language (Hemsley et al., 2006). 
Accordingly, participants were excluded from the current study if their mother reported 
having trouble understanding English at the first clinic visit. On this basis 99 participants 
were excluded. The selection of the present sub-sample and recruitment of the MUSP study 
are presented in Figure 1.  
< Insert Figure 1 here > 
Thus, a total of 1914 (26.5%) members of the MUSP birth cohort were the focus of 
this study as they had completed the PPVT-R at both the 5 and 21 year follow-ups and met 
the inclusionary criteria for the current study. The mean age of the children included in the 
analysis was 5.5 years (SD = .36; Range = 4.5 – 7.4) at the 5 year follow-up and 20.5 years 
(SD = .81; Range = 18.2 – 23.1) at the 21 year follow-up.  There was variation in the ages of 
participants at each follow up as they were enrolled over a three year period but the follow-
ups occurred over twelve months at 5 years and over twenty-four months at 21 years. At the 5 
year follow up, 193 (10.1%) met the criteria for receptive vocabulary delays, with 125 
(64.7%) being male. 
2.4. Operationalising the groups 
The study sample was then grouped according to their PPVT-R standard scores at the 
5 and 21 year follow-ups, being either typical or impaired. Accordingly, across the two 
assessment points, two groups showed stable patterns in development with 1.7% (n=33) of 
the sample showing below average receptive vocabulary knowledge at both 5 and 21 years 
(“impaired” group), and 87.7% (n=1679) showing vocabulary skills within normal limits at 
 both time points (“typical” group). The two groups showing changes in performance over the 
16 year period included 8.4% (n=160) of participants showing vocabulary delays at 5 years 
but improving to perform within the average range at 21 (“resolved” group), and 2.2% (n=42) 
of participants showing a negative change to perform below the average range at 21 years 
despite showing typical skills at age 5 (“later onset impairment” group). Descriptive 
information for the vocabulary scores of the 4 groups at both 5 and 21 years are provided in 
Table 2, and shown visually in Figure 2. 
< Insert Table 2 here > 
< Insert Figure 2 here > 
2.5. Potential predictor variables 
From the available measures within the dataset, parental, family, and child factors 
were chosen a priori based on the available evidence of early risk and protective factors for 
receptive vocabulary delays (Lawlor et al., 2006; O'Callaghan et al., 1995; Taylor et al., 
2013).  
2.5.1. Antenatal and neonatal factors 
The associations between vocabulary and factors present before or during pregnancy 
(parental educational attainment, parental age and maternal smoking during pregnancy) and 
at delivery (child sex, gestational age, and birth weight) were all examined. Maternal and 
paternal educational attainment was categorized as incomplete secondary (< 11 years) and 
complete secondary/further education. Parental age was defined as teenage parents (19 years 
or younger), or older parents (20 years or older). Participants were categorized as having been 
exposed to tobacco in utero if mothers reported smoking cigarettes daily during pregnancy. 
Gestational age was dichotomized between those born before 37 weeks and those born at or 
after 37 weeks whilst birth weight was categorized as low if less than 2500gram or normal if 
greater than or equal to 2500gram (Harrison & McLeod, 2010). 
  2.5.2 5 year factors 
The associations between patterns of vocabulary change and characteristics present at 
5 years (child behaviour, maternal mental health, and family income) were also examined. 
Child behaviour was measured using a shortened version of the Child Behaviour Checklist 
(CBCL; Achenbach, 1991a) (see Bor et al., [1997] for extensive description of the use of the 
CBCL in MUSP). Subscales utilised in the current study were based on the second order 
groupings of syndromes identified by Achenbach. These were (i) externalising behaviour 
(comprising delinquent and aggressive behaviours), and (ii) internalising behaviour 
(consisting of withdrawn behaviour, somatic complaints, and anxious/depressive behaviour). 
Additionally the MUSP study utilised the (iii) social, attentional, thought problems subscale 
which comprised symptoms relating to social, attentional and cognitive problems. For all 
subscales, the highest 10% of subjects were classified as having the behaviour (Achenbach, 
1991a, 1991b). Maternal mental health status at 5 years was measured using the two seven-
item Anxiety and Depression subscales of the Delusions Symptoms States Inventory: State of 
Anxiety and Depression (DSSI: SAD; Bedford & Foulds, 1978). Mothers were categorised as 
having symptoms of depression or anxiety if they reported 2 or more symptoms on the 
respective scale (Bedford & Foulds, 1978). Family income was measured using self-report at 
the 5 year follow-up, with ‘low’ income being defined as the gross family income falling in 
the bottom 25th percentile (i.e. income less than $15,600). 
2.6. Data analysis 
Chi-square analyses were used to examine the influence of participant attrition by 
comparing sociodemographic variables present at birth between the participants included in 
the current study, and the remainder of the MUSP cohort. To account for the predictor 
variables that had missing data we used multiple imputation as a best effort technique to 
restore the sample to the original 1914 with complete outcome data available (Mackinnon, 
 2010). To reduce sampling variability 20 imputed datasets were generated (Horton & Lipsitz, 
2001) based on the observed data. The resulting estimated associations of the observed and 
imputed datasets were averaged together to give an overall estimated association. The results 
from the multiple imputation analysis did not differ from those of the complete case analysis, 
however for completeness the results of the multiple imputation models are described below. 
Univariable and multivariable logistic regression models were then used to examine 
factors associated with the different developmental profiles based on early vocabulary 
performance. Thus, two separate binary logistic regression models were run. Model 1 
explored the two groups who had presented with typical vocabulary skills at 5 years, namely 
the consistently typical and later onset impairment groups. This allowed for investigation of 
risk factors for participants with impaired vocabulary skills at 21 years despite showing 
earlier typical performance at 5 years. Model 2, on the other hand, investigated the two 
groups who showed impaired skills at the 5 year follow-up. Hence the risk factors associated 
with persistent vocabulary impairment were investigated compared to participants whose 
vocabulary delays resolved by 21 years.  
For both models, logistic regression was used, firstly, to examine the unadjusted 
association between each candidate predictor variable and the binary outcome groups. Those 
predictors associated at p<0.10 at the univariable analysis were retained in the multivariable 
analysis (Hilbe, 2009; Law et al., 2012). Prior to examining the adjusted associations, 
independent variables (p<0.10) were investigated to assess possible collinearity and excluded 
from the multivariable base logistic regression model if evidence of multicollinearity existed 
(variation inflation factor; VIF >5) (Menard, 1995). Multivariable logistic regression was 
then implemented to test the effects of individual predictors on PPVT outcome, whilst 
simultaneously adjusting for the effects of the other predictors identified from the univariable 
analysis. To improve the fitted model, predictors were subsequently removed from the model 
 one-by-one, removing those with the weakest association first, until no further improvement 
was possible (Le, 2003). The final model included only those significant predictors with an 
adjusted p-value less than 0.05, with the strength of the association being expressed as odds 
ratios (ORs) and 95% confidence intervals (CI). All analyses were conducted using the 
software Stata version 13.0 (StataCorp, 2013). 
3. Results 
Attrition analysis comparing the sociodemographic characteristics of the MUSP 
cohort participants who were and were not included in the current study revealed that 
participants included in the current study were from more advantaged backgrounds than those 
lost to follow-up. Those included in the study were more likely to have mothers who were 
older at the birth of the child, who had completed secondary school, and did not smoke 
during pregnancy. Similarly, current participants had fathers who were older at the birth of 
the child and had completed secondary education, and they were also more likely to be born 
into families with higher income (see online supplementary material).  
3.1. Model 1 
The unadjusted results of Model 1 (normal PPVT performance at 5 years that is 
maintained verse deteriorated) are shown in Table 3. These univariable analyses found that 
presence of childhood internalising problems at 5 years, lower paternal and maternal 
educational attainment, maternal anxiety and maternal smoking during pregnancy were 
associated with the later onset impaired group at the p<0.10 level. These factors were 
retained in the multivariable logistic regression model.  
There was no evidence of multicollinearity between the five predictors retained in 
Model 1 (VIF < 2). Results of the final multivariable logistic regression showed that the 
presence of internalising behaviours at 5 years (adjusted OR = 2.77; 95% CI 1.22-6.27, p = 
0.015), paternal incomplete secondary education (adjusted OR = 2.79; 95% CI 1.14-6.59, p = 
 0.019), and maternal smoking during pregnancy (adjusted OR = 2.50; 95% CI 1.34-4.68, p = 
0.004) were significantly associated with young people being at a higher risk of later onset 
impairment. However maternal educational attainment and maternal anxiety at 5 years were 
no longer associated with later onset vocabulary impairment (p>0.05).  
< Insert Table 3 here > 
3.2. Model 2  
As shown in Table 4, the unadjusted results for Model 2 (impaired PPVT 
performance at 5 years that is persistent verse resolved) revealed no risk factors to be 
associated with persistent vocabulary impairment compared to the resolved group at the 
p<0.10 level. Therefore no further analyses were conducted between the resolved and 
persistently impaired groups. 
< Insert Table 4 here > 
4. Discussion 
This study is the first to explore the parental, familial and early childhood factors 
associated with distinct patterns of change in receptive vocabulary from school entry into 
adulthood in a monolingual English speaking sample.  Extending previous research, the 
current study provided further evidence of both resilience and vulnerability in language 
development beyond the preschool years. This finding mirrors both more general studies of 
language (Zambrana et al., 2014) as well as investigations into the change of expressive 
vocabulary earlier in a child’s development (Law et al., 2012). The results of the current 
study also provide preliminary evidence towards characteristics which are present early in a 
child’s life that are associated with longitudinal change in vocabulary knowledge over a 16 
year period. 
In looking more closely at the results of Model 1, identification of the subgroup of 
children with impairments that were later in onset extends on earlier work suggesting that 
 despite typical language skills early in development, some children are vulnerable to later 
difficulties (e.g. Law et al., 2012; Poll & Miller, 2010). It also finds support in studies 
comparing vocabulary growth from childhood to adulthood (Beitchman et al., 2008; Rice & 
Hoffman, 2015), which have shown that vocabulary acquisition continues into the adult years 
and it does not have a developmental endpoint, unlike the acquisition of speech sounds or 
grammar (Taylor et al., 2013). Thus, identification of this subgroup of children is of 
particular importance clinically because they would not be identified by any early screening 
procedures or practices, but the impact of their vocabulary difficulties can be long lasting. 
One of the novel findings arising from this study, then, was the discovery of factors present in 
a child’s life prior to school entry which placed them at risk for later vocabulary impairment. 
These risk factors included the presence of internalising behaviours at 5 years, lower paternal 
educational attainment, and maternal smoking during pregnancy. These factors are discussed 
further below. 
The identified relationship between internalising behaviours and vocabulary 
development is contrary to most research investigating language and behaviour. Instead there 
is a strong body of evidence showing that it is language deficiencies (including delays in 
receptive vocabulary) which result in behavioural adjustment problems in children and 
adolescents across both internalising and externalising domains (Bornstein, Hahn, & Joan, 
2013; Petersen et al., 2013; Yew & O'Kearney, 2013). However, contrary to the results of the 
current study, some of this previous work has shown that this relationship did not hold in 
reverse.  
Bornstein and colleagues (2013), for example, found children with lower language 
skills at age 4 had more internalising behaviour problems at 7, 10 and 14 years which 
supports the notion that language proficiency in early childhood affects behavioural 
adjustment in late childhood and early adolescence. Furthermore, Bornstein et al. (2013) 
 reported that internalising and externalising problems did not predict subsequent language 
development. However, there are several key differences between the two studies which may 
explain the conflicting findings. Bornstein et al. (2013) used a more general measure of 
language, as opposed to the current study which focused only on receptive vocabulary, and 
thus it may be the different language competencies across samples which influenced the 
results. Furthermore, Bornstein et al. (2013) did not categorise language impairment and 
instead used a continuous scale which meant they did not examine distinct changes in 
language profiles over time. Taken together the work of Bornstein and colleagues and the 
results of the current study, suggest comorbidity between language and behavioural 
problems. As proposed by Bornstein et al. (2013), it is possible that poor behavioural 
adjustment may limit language development, which is consistent with the present study. For 
example, in social or academic situations internalising symptoms (such as anxiety and 
depression) may undermine the use of children’s language which in turn may limit their use 
of language both academically and in social situations (Bornstein et al., 2013). However 
given the constraints of the present study further research using longitudinal studies is needed 
to further investigate this hypothesis and to disentangle the direction of the association 
between language and behavioural problems. 
The results of the current study also provided preliminary evidence that paternal 
educational attainment is a risk factor for receptive vocabulary difficulties that emerge during 
the school age years. Maternal educational attainment has been well documented as a 
predictor of children’s development, particularly in the area of childhood language ability 
(Pancsofar, Vernon-Feagans, & Family Life Project, 2010). It has been shown that mothers 
with higher levels of education talk and interact more with their children in ways that are 
related to more advanced language development compared to less educated mothers (Hart & 
Risley, 1995). Furthermore, in terms of studies investigating the predictors of receptive 
 vocabulary delay most studies have focused on the role of maternal education (O’Callaghan 
et al., 1995; Rice & Hoffman, 2015; Taylor et al., 2013), with paternal education revealing 
more mixed findings (Harrison & McLeod, 2010; Lawlor et al., 2006, see Table 1). However, 
when considering the literature looking at language more generally, of those studies that do 
consider paternal educational attainment there is a growing body of evidence of the role 
fathers may also play in supporting children’s language development during both early 
childhood and more long-term. For example in the toddler years,  paternal book reading has 
been shown to predict children’s receptive language on the PPVT only for children whose 
fathers had at least high school education (Duursma, Pan, & Raikes, 2008), with another 
study showing father language input (and not mothers), made a unique contribution to child 
language development at 24 months (Pancsofar & Vernon-Feagans, 2006). Looking at the 
preschool years, Zambrana et al. (2014), found that from 3 to 5 years of age lower paternal 
education (and not maternal) increased the odds for persistent and late onset language 
problems. However, the role of paternal education during the school years has not been 
comprehensively explored, making direct comparisons with the results of the current study 
more difficult. A recent Australian study did compare the influence of childhood intelligence 
on educational outcomes while also taking into account parental factors. They reported that 
fathers’ level of schooling (and not mothers) was significantly associated with child 
educational attainment by mid-to-late 20’s, however fathers’ educational attainment was not 
associated with childhood intelligence measured up to 13 years (Keage et al., 2015). The 
results of the current study in combination with other studies highlights the need for more 
research in this area. This is increasingly important given the shift in recent years in terms of 
family structure and functioning and the changing role of men in families.  
Maternal smoking during pregnancy was an unexpected risk factor for increased odds 
of children showing deteriorating skills. There is evidence of the negative impact of exposure 
 to cigarettes in utero on attention, behaviour, and learning in young children and adolescence 
(e.g. Knopik, 2009; Shea & Steiner, 2008). However with respect to the current study, as 
children began developing typically, with difficulties only becoming apparent later in 
development, it is unlikely that cigarette exposure in utero had a causal association with later 
onset language impairment. Rather, as suggested by studies of exposure to cigarettes in utero 
(e.g. Knopik, 2009; Roza et al., 2009), we hypothesise that prenatal cigarette exposure may 
be more a proxy measure for an unmeasured parental behaviour or other confound which may 
be contributing to this vocabulary outcome. This hypothesis is further supported by the 
results of Lambe, Hultman, Torrång, MacCabe, and Cnattingius (2006) who investigated the 
possible associations between maternal smoking during pregnancy and educational 
achievement in the offspring at 15 years in over 400,000 students born between 1983 and 
1987. The authors reported that whilst maternal smoking during pregnancy was associated 
with increased risk of poor scholastic achievement, they found that if the mother smoked 
during their first pregnancy, but not the second pregnancy, the younger sibling was also at 
increased risk of poor school performance. They concluded that earlier reports of the 
associations between smoking during pregnancy and child outcomes may actually reflect the 
influence of unmeasured characteristics that differ between smokers and non-smokers. 
Turning to the results of Model 2, for children showing vocabulary delays at 5 years, 
no factors examined in the current study were associated with a higher risk of showing 
persistent vocabulary delays compared to transient. This finding is in contrast to earlier 
studies of vocabulary development which showed that maternal educational level 
differentiated between consistently low and improved groups on an expressive vocabulary 
task (Law et al., 2012), and was also shown to be associated with higher levels of vocabulary 
growth across development (Rice & Hoffman, 2015). The findings of the current study which 
contrast those of previous research may be explained by unmeasured extrinsic factors related 
 to the school environment which may have triggered resilience in this sample over and above 
maternal factors. Given the current study is the first to look at predictors of change in 
receptive vocabulary skills into adulthood, further research that incorporates information 
between assessment points (e.g. intervention received, literacy levels), is needed in order to 
determine the factors that lead to more positive outcomes for children showing early 
vocabulary delays.   
It is important to acknowledge the limitations of the categorisation approach used in 
the current study and the potential influence upon results. Whilst dichotomisation of potential 
risk factors to only two levels of risk is consistent with other predictive studies of vocabulary 
(e.g. O’Callaghan et al., 1997; Law et al., 2013), it may not have been sensitive enough to 
detect levels of risk associated with persisting language impairment compared to young 
people whose early delays resolved. In the case of parental age, the current study compared 
teenage parents (<20 years), with older parents (20+ years), and studies in the area of autism 
have found that advanced parental age (40+) is associated with increased risk (e.g. Shelton, 
Tancredi, & Hertz-Picciotto, 2010). In relation to educational attainment, in the current study 
mothers and fathers with further education (e.g. university, college degrees) were considered 
within the same category as parents who had only completed year 12. Taylor et al. (2013), 
found an increased risk for receptive vocabulary delays at 5 years for children with mothers 
who had either incomplete secondary, or completion of only year 12, compared to mothers 
who had university degrees. Thus, it could be that more in-depth analysis, in the form of 
further explicit categorisation, may have been able to distinguish between children whose 
difficulties resolved and those showing persistent vocabulary delays. However, the current 
study was not adequately powered to allow for further categorisation of these variables, and 
research in this area will require studies with larger sample sizes. 
 4.1. Clinical Implications 
These results provide evidence that receptive vocabulary problems do not persist into 
adulthood for all young people. Moreover there is a subgroup of children whose early 
vocabulary skills were within the normal range but later deteriorated. In line with Reilly, 
McKean, Morgan and Wake (2015), these findings support the need for surveillance practices 
which monitor children’s language development over time, even when testing in early 
childhood reports an absence of deficits. This would ensure support services are provided at 
the appropriate point in a child’s development in an attempt to prevent future learning or 
behavioural problems.  
Furthermore one of the risk factors for the later onset impairment group, namely 
internalising behaviours, is a potentially modifiable factor. Thus, practitioners and 
educational services need to be aware of the possible bidirectional relationship between 
language and behavioural domains to ensure appropriate referrals are made in a timely 
manner to best support the long term outcomes for clients. Furthermore, support for 
intervention programs targeted at promoting psychological wellbeing in the early years is 
warranted as such programs may subsequently ward off future language and learning 
difficulties from arising (e.g. Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2011). 
The finding that paternal education influences later language outcomes, also lends support for 
both researchers and clinicians to both consider the role of fathers in language development 
and to involve fathers in program planning and early intervention efforts particularly for 
families with lower educational backgrounds. 
4.2. Strengths and Limitations 
The strengths of the current study include the use of the same standardised measure of 
receptive vocabulary (PPVT-R) across two distinct development points (before school entry 
and following formal education), which also extends the current knowledge of receptive 
 vocabulary development into adulthood. Further, the use of a birth cohort allowed for the 
consideration of factors present during pregnancy or after birth as potential predictors of 
vocabulary change.  
However attrition was a limitation, with only 26.5% of the original birth cohort 
included in the current study. Given that the attrition analyses indicated those included in the 
study were from more advantaged backgrounds, loss to follow-up and the potential impact on 
the strength of the reported associations must be acknowledged. Further, the small numbers 
in the delayed and later onset groups increases the potential for a type II error; such that some 
of the predictors may have been associated with the outcome but there was insufficient 
statistical power to detect any association. The smaller group numbers also meant we were 
unable to explore the influence of further sub-categorisation of variables on the outcomes. 
The two time points utilised in the current study allowed investigation of change into 
adulthood, however the wide interval between these two points did not permit investigation 
of critical windows of development which might occur with a change in language trajectory.  
As a result, while this study has identified the risk factors for a deteriorating receptive 
language trajectory, it cannot speak to the actual mediators of these associations. Therefore 
future research should investigate factors present during the school years that are associated 
with the changes in vocabulary performance so as to better identify those children who 
should undergo repeat screening of their language development. Future research is also 
needed to investigate the functional implications of impaired vocabulary during adulthood 
and whether the distinctive changes in vocabulary development over the school years may 
influence the outcomes. 
4.3. Conclusion 
This study demonstrates the fluidity of receptive vocabulary skills between early 
childhood and adulthood and highlights the plasticity which results in an improvement in 
 vocabulary ability over time for some children and a deterioration in vocabulary for others. 
Whilst early identification and intervention remain an educational priority, the current 
findings support the need for continued surveillance and monitoring of language skills over 
time so as to identify students whose vocabulary performance has deteriorated. Most 
noteworthy was that in a monolingual English speaking sample, internalising behaviours, 
paternal educational attainment and maternal smoking during pregnancy were risk factors for 
children showing later onset of impairment, thus suggesting these factors should be red flags 
for close monitoring of young children who may be at risk for later vocabulary problems. 
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 Figure captions 
 
Figure 1. Recruitment and selection of the Mater-University of Queensland Study of 
Pregnancy (MUSP) cohort at initial intake, 5 and 21 year follow ups.  
PPVT-R = Peabody Picture Vocabulary Test-Revised. 
 
  
 Figure 2. Patterns of change on the Peabody Picture Vocabulary Test Revised (PPVT-R) 
between 5 and 21 years of age. Standard error bars are displayed. 
 
 
 Table 1: Summary of predictor variables influencing receptive vocabulary performance at 4 to 5 years of age: Evidence from multivariate models 
 
 Maternal factors 
Study Age Maternal 
education 
Paternal 
education 
Ethnicity Mental 
health 
NESB Cigarette 
Use 
Employ- 
ment 
Alcohol 
Use 
Beitchman et al. 
(2008)a 
N R - - - - - - - 
Harrison & McLeod 
(2010)b 
P P N N P R R - - 
Law et al. (2013)c - R - - - - R - - 
Lawlor et al. (2006)d N R R R - - N - - 
O’Callaghan et al. 
(1995)d 
R/P R/P - N - R - - - 
Taylor et al. (2013)b N R - N R R N N N 
 Family-related factors 
Study SES Finance 
hardship 
Number of 
siblings 
Home 
learning 
TV 
viewing 
Family 
structure 
Read to 
child 
Playgroup/
child care 
Parenting 
style 
Beitchman et al. 
(2008) 
N - - - - R - - - 
Harrison & McLeod 
(2010) 
P N R P N - - - - 
Law et al. (2013) - - - - - R R R - 
Lawlor et al. (2006) R - - - - - - - - 
O’Callaghan et al. 
(1995) 
R R R - - N - - - 
 Taylor et al. (2013) R N R - - N R N R 
 Child-related factors 
Study Male Antenatale Perinatalf Neonatalg Breastfed Hearing Behaviour School 
readiness 
 
Beitchman et al. 
(2008) 
- - - - - - - -  
Harrison & McLeod 
(2010) 
R - N N N N R/P -  
Law et al. (2013) P - R - - - R -  
Lawlor et al. (2006) R - N N R - - -  
O’Callaghan et al. 
(1995) 
R N N N - - - -  
Taylor et al. (2013) N - R - - - R R  
Note. NESB = Non-English Speaking Background; N= no effect; R = risk factor; “-” = not studied; P = protective factor; SES = socioeconomic status 
aOttawa Language Study. bLongitudinal Study of Australian Children. c1970 British Cohort Study. dMater University of Queensland Study of Pregnancy 
eIncludes pregnancy complications, miscarriages and antenatal admissions. fIncludes gestational age, birth weight and foetal distress during pregnancy. 
gIncludes Apgar score and time in intensive care. 
  
 Table 2: Descriptive data of group performance on the PPVT-R at 5 and 21 years in the MUSP cohort 
 
  PPVT-R performance 
  5 year follow-up  21 year follow-up 
Group n Mean SD 95% CI SE Range  Mean SD 95% CI SE Range 
Typical 1679 103.9 11.1 103.4-104.4 .27 85-141  105.1 9.1 104.6-105.5 .22 85-135 
Later Onset 42 92.6 6.1 90.7-94.5 .93 85-109  81.7 2.3 81.0-82.4 .36 74-84 
Resolved 160 78.7 5.3 77.9-79.5 .42 55-84  97.1 8.4 95.8-98.4 .67 85-123 
Impaired 33 75.9 5.5 73.9-77.8 .96 61-84  79.2 5.3 77.3-81.1 .92 59-84 
Note. MUSP = Mater University of Queensland Study of Pregnancy; PPVT-R = Peabody Picture Vocabulary Test- Revised; SD = Standard Deviation; CI = 
Confidence Interval; SE = Standard Error 
 
 
 Table 3: Unadjusted logistic regression estimates of the association between parental and child 
variables and later onset vocabulary impairment.  
 
Note. OR = odds ratio; CI = confidence interval 
Typical vs Later onset impairmenta 
Characteristic 
Typicalb 
(n = 1679) 
% 
Later onsetb 
(n = 42) 
% OR (95% CI) p-value 
Maternal age     
< 20 years  9.4 14.3 1.61 (.67-3.89) .285 
> 20 years  90.6 85.7 Reference  
Maternal education     
Incomplete secondary 69.5 83.3 2.19 (.97-4.97) .060 
Complete/Further 
secondary education 
30.5 16.7 Reference  
Maternal depressionc     
Yes 14.4 22.0 1.68 (.79-3.56) .180 
No 85.6 78.0 Reference  
Maternal anxietyc     
Yes 13.3 24.4 2.07 (1.00-4.29) .050 
No  86.7 75.6 Reference  
Smoked during pregnancy     
Yes 23.0 45.2 2.77 (1.49-5.14) .001 
No  77.0 54.8 Reference  
Paternal age     
< 20 years  2.8 2.4 .93 (.14-6.19) .944 
> 20 years  97.2 97.6 Reference  
Paternal education     
Incomplete secondary 64.5 85.7 3.18 (1.36-7.43) .008 
Complete/Further 
secondary education 
35.5 14.3 Reference  
Family income     
<$15,600 21.4 25.6 1.28 (.62-2.67) .505 
>$15,600 78.6 74.4 Reference  
Child sex     
Male 47.5 47.6 1.00 (.54-1.85) .991 
Female 52.5 52.4 Reference  
Gestational age     
< 37 weeks 4.1 4.8 1.17 (.28-4.93) .834 
> 37 weeks 95.9 95.2 Reference  
Birth weight     
<2500gram  3.9 7.1 1.91 (.57-6.34) .290 
>2500gram 96.1 92.9 Reference  
Internalising behaviourd     
Yes 11.1 34.5 2.90 (1.28-6.55) .010 
No 88.9 65.5 Reference  
Social attentional thought 
problemsd 
    
Yes 13.0 27.6 1.94 (.78-4.85) .153 
No 87.0 72.4 Reference  
Aggressive behaviourd     
Yes 10.7 10.3 .93 (.29-3.04) .910 
No 89.3 89.7 Reference  
 a Reference group is the consistently typical outcome group. bVocabulary performance measured using 
the Peabody Picture Vocabulary Test-Revised at 5 and 21 years. cMeasured with the Delusions 
Symptoms States Inventory: State of Anxiety and Depression (Bedford & Foulds, 1978). dMeasured 
with Child Behaviour Checklist at 5 years (Achenbach, 1991a). 
p-value <.10 are in boldface. 
  
 Table 4: Unadjusted logistic regression estimates of the association between parental and child 
variables and persistently impaired vocabulary skills.  
 
 
Resolved vs  Impaireda 
Characteristic 
Resolvedb 
(n = 160) 
% 
Impairedb 
(n= 33) 
% OR (95% CI) p-value 
Maternal age     
< 20 years  17.5 24.2 1.51 (.62-3.69) .368 
> 20 years  82.5 75.8   
Maternal education     
Incomplete secondary 83.5 87.9 1.47 (.47-4.55) .504 
Complete/Further 
secondary education 
16.5 12.1   
Maternal depressionc     
Yes 19.1 30.3 1.86 (.80-4.31) .150 
No 80.9 69.7   
Maternal anxietyc     
Yes 16.6 18.2 1.12 (.42-2.98) .819 
No 83.4 81.8   
Smoking during pregnancy     
Yes 26.2 36.4 1.60 (.73-3.54) .241 
No 73.8 63.6   
Paternal age     
< 20 years  3.9 3.1 .83 (.10-6.66) .864 
> 20 years  96.1 96.9   
Paternal education     
Incomplete secondary 74.8 83.9 1.73 (.62-4.78) .292 
Complete/Further 
secondary education 
25.2 16.1   
Family income     
<$15,600 31.8 46.9 1.89 (.87-4.08) .107 
>$15,600 68.2 53.1   
Child sex     
Male 64.4 66.7 1.11 (.50-2.44) .802 
Female 35.6 33.3   
Gestational age     
< 37 weeks 6.2 12.1 2.07 (.61-7.05) .245 
> 37 weeks 93.8 87.9   
Birth weight     
<2500gram 8.7 9.1 1.04 (.28-3.85) .950 
>2500gram 91.3 90.9   
Internalising behaviourd     
Yes 9.3 18.5 1.99 (.63-6.29) .240 
No 90.7 81.5   
Social attentional thought 
problemsd 
    
Yes 12.8 7.4 .61 (.15-2.47) .490 
No 87.2 92.6   
Aggressive behaviourd     
Yes 9.2 11.1 1.23 (.34-4.44) .752 
No 90.8 88.9   
 Note. OR = odds ratio; CI = confidence interval 
a Reference group is the resolved outcome group. bVocabulary performance measured using the 
PPVT-R at 5 and 21 years. cMeasured with the Delusions Symptoms States Inventory: State of 
Anxiety and Depression (Bedford & Foulds, 1978). dMeasured with Child Behaviour Checklist at 5 
years (Achenbach, 1991a). 
